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Dental operating microscopeAbstract Adequate knowledge about the morphology of root canal system is elementary for suc-
cessful endodontic treatment. Maxillary second molars usually present with clinical morphology of
two buccal and one palatal root. Occurrence of an extra palatal root is a rare scenario and least
documented. The following case report describes successful non-surgical management of maxillary
second molar with an unusual morphology of two independent palatal roots. The access cavity
design was modiﬁed as dictated by the internal anatomy of the tooth and the chemo-mechanical
preparation of root canals was done using rotary NiTi ﬁles and obturated using resin sealer.
ª 2014 King Saud University. Production and hosting by Elsevier B.V. All rights reserved.1. Introduction
For a successful endodontic treatment, the clinician should
have adequate knowledge of the root canal morphology and
its variations. Inadequate knowledge of the root canal mor-
phology is directly proportional to the most of the challenges
faced during execution of endodontic therapy. Iatrogenic mis-
hap of missed extra root(s) and canal(s) is one of the primary
factors for endodontic treatment failure as they can initiate as
well as sustain a periapical infection.1,2
Maxillary molars are teeth of clinical interest as they pres-
ent with wide range of anatomical variations in their roots and
in their canals. Apart from the usual three root anatomy of
maxillary second molar, few studies have recorded occurrenceof an extra palatal root in maxillary second molar making an
uncommon ‘four root’ scenario.1–4
The following case report describes an unusual case of max-
illary second molar with two buccal and two independent pal-
atal roots and its endodontic management.
2. Case report
A 27-year-old male with noncontributory medical history was
referred to the dental clinic for endodontic treatment of max-
illary right second molar (27) from general practitioner. The
clinical and radiographic examination revealed an endodontic
access cavity prepared in 27 with temporary restoration
(Fig. 1a).
Informed consent of the patient was obtained. Local
anaesthetic agent was applied and the tooth was isolated
using a rubber dam. After removal of the temporary access
cavity material the endodontic access opening was reﬁned
with cavity access set (Dentsply Maillefer, Ballaigues,
Switzerland). When the ﬂoor of the pulp chamber was
examined, a peculiar ‘X’ type pattern of the dentinal map
Figure 1 (a) Intraoral periapical radiograph showing temporarily ﬁlled access chamber. (b) Photograph showing mesio-buccal (MB) and
mesio-palatal (MP) root canal oriﬁces. (c) Photograph showing disto-buccal (DB) and disto-palatal (DP) oriﬁces. (d) Intraoral periapical
radiograph showing working length conﬁrmation.
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dent clinically.
The location of the ‘extra’ palatal oriﬁce was mesial to the
usual location of palatal oriﬁce and was located under the
mesial marginal ridge in the palatal aspect. Its location can
be traced to a point angle formed by mesial marginal ridge,
palatal wall and the ﬂoor of the pulp chamber (Fig. 1b). Pres-
ence of the extra oriﬁce was conﬁrmed by using a dental oper-
ating microscope.
The distance between the palatal oriﬁces were more against
the two buccal oriﬁces giving a trapezoidal appearance to the
access cavity outline (Fig. 1c). Radiograph examination
revealed four distinct roots of varying length.
The root canals working length was established using an
electronic apex locator (Root ZX, J. Morita Corp., Tokyo,
Japan) and authenticated with a periapical radiograph
(Fig. 1d). Cleaning and shaping of the root canals were done
using Mtwo rotary instruments (VDW GmbH, Germany).
Irrigation was carried out using 2.5% sodium hypochlorite
and 17% EDTAC. Disinfection of the root canal was carried
out using calcium hydroxide (Metapex, Meta Biomed Co.,
Ltd.) followed by temporization (Cavit, 3MESPE, Minnesota,
USA) for coronal seal.
Following a week’s recall, canals were re-entered and
irrigated to remove calcium hydroxide. 2% of chlorhexidine
(Asep RC, Stedman Pharmaceuticals Pvt., Ltd.) was used as
ﬁnal irrigant. Appropriate gutta percha (GP) mastercones
(Dentsply Maillefer, Ballaigues, Switzerland) were selected(Fig. 2a). Obturation of the root canals were carried out by
the cold lateral condensation technique with GP cones along
with AH-Plus sealer (Dentsply DeTrey, Konstanz,
Switzerland) (Fig. 2b). Restoration of the tooth was carried
out using composite resin (LuxaCore Z, DMG, Germany).
Six month review showed the patient was asymptomatic.3. Discussion
Occurrence of four roots in maxillary second molar is a rare
clinical scenario and is least documented in literature. Christie
et al. in their study had reported that the circumstance of four
rooted maxillary molars was once in every 3 years of busy end-
odontic practice and they recorded as low as only 16 cases in
forty years of clinical experience.1,3,7,8 Alavi et al. and Hartwell
et al. failed to locate a single case of four rooted maxillary sec-
ond molar in their extensive study that involved 268 and 176
samples, respectively.5 Yang et al. investigated the prevalence
of two palatal roots in maxillary molars using cone-beam com-
puted tomography (CBCT) in 528 patients comprising 1957
maxillary molars. The study concluded that the prevalence of
two palatal roots in maxillary second molar is as low as
1.12%.9
Based on the morphology of roots and the root canals a
vital yet a simple categorization was proposed by Peikoff et
al. according to which six possible variants were suggested as
follows, (1) occurrence of three separate roots along with three
Figure 2 (a) Intraoral periapical radiograph showing mastercone placement. (b) Intraoral periapical radiograph showing obturated root
canals and four distinct roots.
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with four canals in which two are in the mesiobuccal root;
(3) occurrence of three roots and canals in which the mesiobuc-
cal and distobuccal canals join to form a common buccal; (4)
occurrence of two independent roots with a single root canal in
each of the roots; (5) occurrence of only one root and only one
canal in it (6) occurrence of four separate roots and four sep-
arate canals.6,7
Christie et al. classiﬁed four rooted maxillary second molar
into 3 basic types based on their root conﬁguration. Type I
condition presented with two widely splayed palatal roots that
are lengthy and complex. Their buccal roots are often short
and convergent. Radiographic interpretation shows four sepa-
rate root apices. Type II condition showed four short, parallel
distinct roots. Type III condition showed a web of root dentin
engaging the mesiobuccal, mesiopalatal, and distopalatal root
canal.8
Contemporary CBCT scans, as a diagnostic and treatment-
planning tool has extensive applications in endodontics. They
have the provision of three dimensional image reconstructions,
image alteration and analysis of the altered image. Use of
CBCT scans is more inclined in situations of diagnostic dilem-
mas like developmental anomalies and root canal aberra-
tions.10 In the presented case report CBCT scan was not
taken as four root canal oriﬁces were distinctly evident clini-
cally under the dental operating microscope. Moreover a prop-
erly angulated (20 mesial) IOPA radiograph revealed the
‘extra palatal’ root along with its distinct lamina dura.
According to Christie et al. type of classiﬁcation, the pre-
sented case report falls under type I where the palatal roots
are widely splayed with four separate root apices seen in radio-
graph. According to Peikoff et al. and Yang et al. the incidence
of the presented case is as low as 1.4% and 1.12%, respectively
signifying its rare phenomenon and clinical signiﬁcance.
4. Conclusion
In the presented case, reading the dentinal map of the chamber
ﬂoor was the major guidance for the location of the extra
mesio-palatal root oriﬁce. When such anatomical variations
are encountered a slight modiﬁcations of the access chamber
is required to gain and establish a straight line access to theroot canals. Intraoperative radiographs should be taken with
different angulations. Magniﬁcation and illumination aids
should be used when anatomical variations in root canal mor-
phologies are encountered to prevent mishaps due to missed
roots and canals.Conﬂict of interest
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